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(54) EL ELEMENT 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an EL element capable of being driven by a 
low voltage and proving stable luminescence for a long time. 

SOLUTION: In this EL element, at least, either of a first insulator layer 13 and a 
second insulator layer 15, contains barium titanate, as main constituent, and 
magnesium oxide, manganese oxide, yttrium oxide, at least one kind selected 
from barium oxide and calcium oxide, and silicon dioxide, as sub- constituent. 
When barium titanate is calculated in terms of BaTi0 3 , magnesium oxide in 
terms of MgO, manganese oxide in terms of MnO, yttrium oxide in terms of Y 2 0 3 , 
barium oxide in terms of BaO, calcium oxide in terms of CaO, and silicon dioxide 
in terms of Si0 2 , their ratios to BaTi0 3 of 100 mols are 0.1 to 3 mols for MgO, 
0.05 to 1.0 mols for MnO, 1 mol or less for Y 2 0 3 , 2 to 12 mols for BaO+CaO, and 2 
to 12 mols for Si0 2 . 
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(54) [389IO*;f*] ELS? 



(57) Iff*)] «EE*) 
[Rfi] fi«JE|g»^Frffi-C, S^P B lS5cSbfclB3t*s 

0 1 MMM 1 3 RXtm 2 ffilftflcJI 1 5 

is$j±frtbm$i£tiz><Pte<bhimb, rnktr^mb 

^:/!)^^MgO(C, IMb^^vSrMnOl:, 1Mb 
v h y ^A^Y203(-, BMbA<y £**:B a OK, wt 

lk^>^KaOC, BSfb^ Sifts i 02fc-t*i 

■WL*»Lfc*£\ BaTiO3l0 0^H:#t51t 

M g O : 0 . 1—3 ^EvK MnO : 0 . 05 — 
1 . 0 Y2 03 : 1 ^eyWJ^T, BaO + CaO: 2 

~ 1 2^A\ S i02 : 2-1 2^EvU-Cfc*E LS^t 




-1- 



1 

t\ 

f^^y^ASrBaTiOalc:, BMfc^*^* 
£MgO(c s ifb^>^MnOi^ SUM y h !) $ 
A^Y203(:, BMfc^y £AS:B a &tfc$J\'i"> 

B a T i O3 1 0 0^WJi*H"5Jt*&^ 
Mg O : 0. 1 — 3^VK 
MnO: 0. 0 5 — 1. O^t/K 

Y2O3 : i*esi>SlT, 

BaO+CaO: 2-12 
S i O2 : 2 — 1 2 

[ n^qi 2 ] mmmnmm^mm^ * ummm 1 mm 

3] B a T i 03, MgO, MnO*3^I/Y2 
03tf>£fH-*tU BaO, C a 0*3 S i O2 & (B 
axCai-xO) y • S i O2 (/c?C U 0. 3 ^ x ^ 0 . 
7, 0. 9 5 ^ y ^ 1 . 0 5T'fca a ) 
fiCft%-&^r*ttS»**l *fcW:2(OE LSf^ 0 
[SR#3S4] SaiE*l«a35S, Ni N Cu, W, Mo 

[0 0 0 1 ] 

[0 0 0 2] 

*<5*3tJi4:KttT3Ear««i-r5EL*^tt, 

[0003] jjy*mm2 \±\z. 1 Tom<ommmM2 

2 N ililffei#!2 3, Zn S : Mn^xl/^ h 
2 4, 3Efc*co±^»JK*2*ft(WWB2 5, Al 
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So 

[0 0 0 4] *K»l&tfS2l6ttflsflttY2 03, Ta 
2O5, A 1 2O3, S i 3N4. B a T i O3, S r T i Oa 

[0 0 0 5] rixbOi(ftafrJitt3g3t«rtSrflEix5«8E 

[0006] ta>u r^isftsiT-^v^tt, mm 

So 

[0 0 0 7] »6ift««<orajH^BBLTtt % »6»Iffi«Fl4 

& < i~ z> it (ct&attJi ©s« sr * # < 5 w £ a*# 

*^wOJ:5«:KaEK»ffiWKEL*^o»^ 
[0 0 0 8] Z(DtUsb\Z^ *;<y$mX+m$Llst^M'm 

$«mpbT i omzmm&mt Ltsits 

03-X^s/^K(i*iB 1 9 0Ottil$T0. 5MV/c 
m^^Iffi^-r^, P b T i OsKiDdtiK^OSSia 
&f*6 0 OtiS^M^MTfc^ ^7^«SSrtt 
ofcfie3RO»KEL||l^--Ctt»jfidSJlLV\ 
3lllMilt^^^^^J:5S rT i 0 3 j}g*>*tJ 
fciXTV^So SrTi03^y^HOJtBt*lil4 
0, |6»«SB«JI«1 . 5-2MV/coi-Cfc5. Z<om 

tc I T08fltSSra5cLt*ftS-fr5©T?, 

[0 0 0 9] rwraiH*:»»i-S-o(0#a2: IT, ^ 
7^S4E^i«v^t^**L, B^TMT#5t)<o^ 

iSiKTifeofc, 

[0 0 10] Sfc, sij<7>»*^at Lrtea^ii^»< 

LTfflV^i, *6aiffiiS+»T<C^ofc<OT?. I TO 
50 g/T:?iCi7>f^yW OUS^PI^^IS t ftot^ 
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[0011] r©±5»cia*co»KELiR^T»lKv« 
[0012] rne>©BajH(^3*u, ei3ic**i-.];5*, 

t7v>^SS3 l ffJR»i«a3 2 ^K®^ 

«*©±JC, ffBHS%Jl3 4 jrffR]R2ilfiftflca3 5 2: 
SWfB2««3 6 SrRttfcE L*^dS*P feftTl^o 
[0 0 13] L^L^^b, r©EL*fTlt » 1(6 

[0 0 14] 
[0015] 

(l) - (4) <D*3gW^J;o-ca^*HSo 

(l) ttMOftttStK** j^eo^-^WKdlSix 

*Ji^J;T/fflIE*2tt»ff»^>*< i:t-**s, 
y^y^MnOH, h^A$:Y2 03(^ mt 

✓<y £*4:B a OKI* »/^^^CaOl:, Rffc 
^-fifSrS i OzlC^tl^tl&^LtztZ, BaTiOa 
1 0 0*MZtt1-Z>tt&tf^ 
MgO: 0. 1 — 3^e;K 
MnO:0. 05—1. 0^/K 
Y2O3 : 1 ^M^Ts 
BaO + CaO: 2^12 ^EvK 
S i O2 : 2 — 1 2^/1" 
T*fc6ELijfT- 0 

( 2 ) «TES»i»i»tt»«*3 J; jCMffleSB 1 %»ttJI 
(4, 5 ^WT-^/££;h,T^5_hlS (1) OELi 

(3) BaTiOa, MgO, M n O3o <£ XfY2 Oa <D 
^tH-^tU BaO, CaOfcir/S i02^ (BaxC 
a I-. O) y • S i O2 (fcfcU 0. 3^x^0. 7, 
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0. 95^y^l. 05Tfc3 o ) tlTl-10li 
%**T*ixS±1E (1) Sfctf: (2) £DELIfHS> 
(4) fiSIESllSffiiftSs NU Cu, W, MoO^f 

S±1E (2) (3) OELi^o 

[0016] 

i^-r 0 woe Lam*. 1 1 1 

m 1 3 t^b*5«3tffi, £ M^o_h^!£tf 

y ^i/ifc, CVD^TM^S 

ftiisi, t< li3WS«^e)45S2iM 1 

&2feJ»ft:Jll 5<D'>*< ^t-^OWIt* 5 , RffKB 

[0 0 1 7] 4(4, a«<DELSR^£R«-T?*> 

tt5 I TOif^V^^o 

[0 0 18] #*L^3S3tJB<0*t**i: LT*4, 
^f)Jx-r ^ W ' 9 8 4 J^SifiO^r-r^Wf 
<Dftffiftft fflf^fls p1-10tcfE«£;frT^5<fc5>& 

MffltLT, ZnS, Mn/CdSSe^ 8t€L3£ft 
SrWSWWir LT, ZnS:TbOF, ZnS:Tb, 
Z n S : Tb^ #fe38*£#5fcfc^*m£ Lt, S 
rS:Ce, (Sr S : C.e/Zn S) n, CaCa2 
30 S4:Ce, S r2Ga2 Ss : Ce**:*lf 

[0 0 1 9] &1zs efe3B3teSr#St^i: Lt\ S r 
S;Ce/ZnS; Mn^^bilTV^So 

[0 0 2 0] CltLfecoft^-Cfc, ±IB I DWdnternati 
onal Display Workshop)' 97 X. WiTMulticolor Thin-Fi 
Im Ceramic Hybrid EL Displays" p593 to 596 TtfcW 
S*Vt^5* SrS:Ce^WfeMI^SnEL(: 

*o [0021] m%m<Dmwt ltj*, wcftypssnsfc 

i:3S*a!i*dS(S:T-rSo AfcWfctt, 46#»:ftlc t> J: 5 
3^ jj£ L< filOO-lOOOnm, 15 0 — 50 
OnmSS^fo^o 

[0 0 2 2] «*H<7?«fiR*fttt, 5MB*a8iS:fll^<5 
50 [0 0 2 3] ^(^JblE I DWicfSfllfe^ixTV^^) «t 
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SrS: C e ^i^rMt5f ^^j:, H2 

n® t m<D% l %m*mz>^ t&xzz> 0 
[0024] ftytmowtj&ik, l < \ithm%m$:'K 

asLfcSKifTo-cfcjc^u a««i3&»b«aiJi, s&a 

L < 6 0 0 -SElSWjKftta*, J: 5 L<li6 0 0 

-130 ot, ^(-8 00-120 o*cs*. *&sb#m 

^1 0 -6 0 0^, 0 — 18 0^gftfc^ o 

/V*a3ll*(0#Hfttt LTtt, N2 , Ar, H e 3; 
fc(iN2 ^(^02 #0. 1 %£JLT<©#HSCdS#* LV\> 
[0 0 2 5] S§l3«ffi«-»tt\ 

mb'-'TStfc'OWJ* (I TO) , M«K-:/iMb-Y 
^£ A ( I ZO) , Bft^bW ^WJ* (I n 2 O3 ) , 
BMb*X (Sn02 ) *5j;tfBMbM» (ZnO) cov^ 

^^b^ft*fc»^fo^fflfiPL-cv^rfcj;t\ 1 n 2 

O3 Jd*t"TSSn02<^iS'&lttt. 1 — 2 0wt%, £<b 
O3 l^»1-SZnOOjS-&Jttt, 12 — 32wt% 

[0 0 2 6 ] » l J6»ffJit-»T{-»ili|B(ciRWi-S Wffi 

[0 0 2 7] Sl^Ill VJ*&<D&i 

y * A*sJ:r^»'fb*^i>'*^^b»KStLSi-< ft< £ 
tii Sir, Rte^*£«:**i-s. f^y»/<y^ 

^BaTiOalC, ®^^>^[)is^MgO^ gtfb 
vy^fy^MnOl^i^iJ £i*2:B a 0\zWMk%;i>$' 
^^CaOi:, BMb-SM'SiSrS i 02 K*;ft*hJl* 
Lfc£#, »*#JB*tC*Stf S#{b^*<^it*li, Ba 
T i O3 1 0 0 yWCl3fr IM g O : 0 . 1—3 ^EvU\ jf 
^L<(j:0. 5—1. 5^;K MnO : 0. 0 5—1. 
O-^K IX »i0. 2 — 0. 4^£A\ BaO+Ca 

O : 2— 1 2^£vK S i O2 : 2— 1 2*^T?S>S 0 

[0 0 2 8] (B a O + Ca O) /S i O2 fi^lCf^ 
SflftV^S, fflfif, 0. 9-1. UfSIt^^L 
V\, B a O, C a O, S i 02fct* (B a x C a 1 -x O) y 

• S i 02<t l/Cg^fVC^Tfc £\<\ C mm 
*«EiB«:«r»5fca?)^tt. 0. 3^x^0. 7, 0. 9 
5£y£l. 0 5i:tSr<b^LV\ 

[0029] (BaxCai-xO)y-Si O2 0>-&Wffi: 
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tt, BaTiOs, MgO^i^MnOO^W^U 

[0 0 3 0] 433, #IMb*<OlWbtt«ttW^HKSn 

[0 0 3 1] ^1 it6»f*:Jlfc:M\ B a T i OS td^g U 
fcW^SJA10 0^W:»U Y2 03tC^L 

sri^s^uv^ ift^yhy^^i^ (b 

a x C a t-x O) y • S i O2 O-g^ftte. BaTi03, 
MgO, Mn O^o J:t/Y2 03CD^Q+(->^U, #£L< 
tt, 1-1011% J: I9#*L< (3 4 — 6H%Tfc 

[0 0 3 2] ft3b\ Jg 1 jffi»fls:a^ttflliO{b'fr«AS'g-* 
20 [0 0 3 3] ±e#»Jrit#<D|5R5£3SE& teTfSGO t *3 9 

[0034] mt^>#is<o&m&&i^ma&ffi-eib 

ft5o 

[0 0 3 5] BaO + CaO^ S i O2 , (BaxCa 
i-xO) y • S i 02O^W4* s ^fti"^S t^iOftWF 

aEftds*# < ft 19 , xatsi^^as^wa^aNF^bds*: 

[0 0 3 6] mt-f yhVtrA&s tmffi&toWtlKtSi*: 
f^l^^r^o ^b^ yhV * A^*a*s«rlB«SHSr 

[0037] ^/c, »if6»Jl*(ctt. ^br^^:^^ 

»Lfci:*^»{br^$=i>A^$*ia:tt, »1*6»<* 
[0 0 3 8] Si i»afle«o¥*SiBSffiatt, «f(-K« 



-A- 



7 

mtzm&tmbtiz. a*, o. 2- 

[0 0 3 9] ±m<omm±y S y^«iS»*fflt^»^ 
»^LTAg s Au, Ni, Pd, Pt, Cu, Fe, 

[oo4o] is^ftii, _bfE<7>ffi;nr 7 5 s/ * mm. 

'flE«rfflV>5»^ WtclSfiS^ixttV^^ AI2O3, ST/ 
ftSi02, MgO, CaOWDL/c^cO^^ 

^e hm^-x^t>nx^^^fv^m^m^^h z t&x 

[0 0 4 1] ±fa^aJHr7 5 y^Wififls:^ 
^^dtBU h%Mj£-tZ>o 
[0 0 4 2] &l^T\ iMSKJ:!)* jfedt&frofcfl)*^ 

[0 0 4 3] Kli, }&/<4 >?—%±m%:ft'otz(Dh, 
1 2 0 0-1 4 0 0^ £F£ L < J* 1250—1300 

[0 0 44] flfefiR-Ctt. »*#EE£r 1 0" 8 - 1 0 

#jxf:£N i , Cu, W, Mofm^frJ^lS^fcttrft 

So 

[0 0 4 5] ^Tctt^fflM^T^^L/c^, »&S4R 
MttT-— ^*J6i-r tdS#*LV\ yW3\ Jgl 

[0 0 4 6] 7=-/U»I«f ORill^Ell^ 10- { M 
mEJLh, 4^i^l 0' 5 ~1 0' 4 MJEti-^ri:^$dF^L 

[0047] /u©BR(7?fftSFtafttt, iio ot:^ 

T\ 4#^5 0 0-1 OOOtttSri^U^ « 



(5) 4$0B 2000-294381 

8 

[0 0 4 8] jWo, J;UWfirt:tt 

70 i o o 4 9] mm±9 5 

[0 0 5 0] (1) PET*©7^/VA*>-hS:fflt 

mmmxmf&i,, : t(o±i t zm^m<DT^^^(o{^com 
[oo5i] (2) -^j?)jftdtSttfcr^5^a?-fe7 5 

[0 0 5 2] ELifTIt Sl/Mctt^i-S^lHSir 
[0 0 5 3] SHI, $lWl^llt7 

te;*^ y-^fWJifci-J; *9*S*-»ric"e#So a«\ e 
mx-\-ftxfov, ±mm\^&^x hxmmmf&xzzm 

40 [0 0 5 4] $k±M<<1t±0\^ *»M(75EL*^ttSE 

y^*»ffli-5o ltBI«*3fiS 2 0 0 

0^X±T\ iftaWjEdSi 5 OMV/mtfc^ E LigT" 

[0 0 5 5] ^(7)^, t^^ir^ ^ ^^t^it^^r^^7t 
ELlfm »l»6»fls:Jico««S:E6Cfe4e). SB l *6 
WfcMh IT 3 0 — 4 0 Mm©ffS* s ^B"Cfco^i5S, 

50 -5/im*T?Ttf5i^m, E L$s^P<D^ytMZW)W, 
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[00 5 6] JftJ»«««;JE3&s^:t < , -£©mi£ 

[0 0 5 7] «±RWLfc«»-fe? S y*«5fiflet0± 
[0 0 5 8] 

[Hlfiffil] A 1 2 03 ITS i 02 N Mg 

o, c a o fc^Lfcfccoj^M * 



/o 



70 

«t 9 N i J* b%0. 3mmi, fc'^iO. 5mm 
[0 0 5 9] 



No. 


MgO 


MnO 


(Ba,Ca)SiO s 
(wt%) 




t s 


(MV/m) 


mm 

(Mm) 


(V) 


1 




0.19 


6 


0.04 


2800 


100 


4 


52.8 


2 




0.375 


5 


0.27 


2530 


150 


4 


53.0 


3 




0.19 


5 


0.18 


2920 


150 


4 


52.7 


4 




0.375 


5 


0.27 


2690 


150 


4 


52.9 


5 




0.375 


5 


0.09 


3040 


150 


4 


52.7 


6 




0.375 


5 


0 


3070 


150 


4 


52.7 


7 (fttfe) 


0 


0 


5 


0 


3380 


6 


100 


88.7* 



*tfcMramw&t>&&. gMttttBUMBE C4oov) T«Wb«t^±a«tBW (iooum) t<z>{B. 



[0 0 6 0] :ro^y-^>-h^ SfS^*ftTJft^^ 

toltfTotft, l)PSLfcN2 <t H2 (Di&itJf^ 
(»*»EE : 1 O" 9 ) T'12 5 0^K-j£fl$«B« 

[0 0 6 1 ] &£*(CZ n S i:Mn<^*SR#j£JcJ; 9 Z n 
S :Mn£0. 3 M m<Z>J¥ $ KKfflBS* Lfe 0 
fiWfcifctiLA r *"C6 5 0— 7 5 0°C^ 2«fM©T=— 
/USrfTofco wO^, T a20s£ A 1 203<Z>»-&*J&»fe 
fts^-y^ h&Jfl^T^^y^ft-CT a A 1 Offi^fr 
J1&0. 3 /imJg/SU I2ffel*lt L^Co ScSffci* 
✓<s>*»H:.fc!3, ITOliSrO. 4 » U ffiJfE© 
N i JWS^ h7-f ^««i:a:SE"rSiE«T?0. 3 mm 
0. SmmfjxflCxyfy^U 3193* h 7 ^ 7 

[0 0 6 2] SbtbfcE LS-^SgftBBteSJE, *3«fctf 

«H8«i£&si i-^-fo ttmmt LTsan* (m 

nO^) »U^BaTi03 ffK&ffl^fc £ £ 
[0 0 6 3] tt*<0»MS^EL5B^^»l *fett»2 



[0 0 6 4] 

i ««s i * i t 7 5 y ^ «Jt 

flew, »l|6»flcJii:Ur, »3|jHS<0BaTiO3» 

2e£ Lfc38#a*» fcixs e l 3ii^<M#£ r t ds-c* £<> 
[0 0 6 5] a^SStt, Sia^jfeaSftT^* 

[ISi] ^JSMOELai^BrESrm^W^Lfct© 
[El 2] ffijfeoWKELill^-oKffiSrSSWt^Lfcfc 
[B3] «*<oa«-fe^5y^«i6**:teofcEL*^ 

[fffoRfl] 

l l Sfi 

12 » i 
jo 13 fsiti&»»m 
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[HI ] 
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IB 3] 




KjRfP*A12:0*«-TB13#i-g- 



F*--M#5%) 3K007 AB01 AB02 AB06 CA01 CA02 

CB01 DA05 DB01 DB02 DC02 

DC04 EC01 EC02 FA01 FA03 

4G031 AA03 AA04 AA06 AA08 AA11 

AA19 AA30 AA39 BA01 BA09 
BA16 CA03 
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